Determination of mesotrione residues and metabolites in crops, soil, and water by liquid chromatography with fluorescence detection.
A method for the determination of residues of mesotrione and two metabolites in a variety of environmental matrixes has been developed. Mesotrione, a new selective herbicide for use in corn, is 2-(4-methylsulfonyl-2-nitrobenzoyl)-1,3-cyclohexanedione. The metabolite 4-methylsulfonyl-2-nitrobenzoic acid (MNBA) is determined with the parent compound in crops, whereas two metabolites, 2-amino-4-methylsulfonyl-benzoic acid (AMBA) and MNBA are determined with parent in soil and water. Crop samples are macerated with an acetonitrile/water mixture, and an aliquot is evaporated and acidified then centrifuged. Soil is shaken with an ammonium hydroxide solution, and an aliquot is acidified then centrifuged. For water analysis, an aliquot is acidified. Crop and soil extracts, and water, are cleaned up using reverse-phase high-performance liquid chromatography (RPHPLC) with mesotrione and MNBA isolated using a fraction collector. During this clean up, AMBA is determined in soil and water samples using fluorescence detection. The collected mesotrione and MNBA fractions are converted into AMBA via oxidation followed by reduction in the case of mesotrione, or by reduction alone in the case of MNBA. Both fractions are analyzed by RPHPLC with fluorescence detection using an AMBA external reference standard. The method was tested on corn grain, fodder, and forage, as well as on sugar cane. The limits of quantitation (LOQ) for each analyte are 0.01 mg/kg for crops, 0.005 mg/kg for soil, and 0.10 microg/L for water. Method fortification recoveries from all crop commodities averaged 79% (CV = 7%, n = 37 and 82% (CV = 5%, n = 37) for mesotrione and MNBA, respectively. Soil was fortified at 0.005 and 0.05 mg/kg. Recoveries were 79% (CV = 4%, n = 12), 96% (CV = 2%, n = 12), and 89% (CV = 2%, n = 12) for mesotrione, MNBA, and AMBA, respectively. Groundwater, drinking water, seawater, and river water were fortified at 0.1 and 1.0 microg/L. Recoveries for all waters were 80% (CV = 7%, n = 51), 94% (CV = 4%, n = 52), and 93% (CV = 9%, n = 51) for mesotrione, MNBA, and AMBA, respectively.